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The importance of accurate cloud top temperature and height information in aviation forecasting
and early warning of thunderstorm development cannot be over-stressed. The Cloud Top Height
and Temperature product (CTTH), developed within the EUMETSAT SAFNWC framework, aims
at providing reliable estimates of these quantities for all cloudy pixels within an AVHRR satellite
scene.
A comprehensive validation of the CTTH product is essential before the results can be fully ex-
ploited. Therefore, a new approach is presented using three-dimensional C-band weather radar
data provided by the Finnish Meteorological Institute (FMI). The FMI radar network, established
within the last decade (1993–2000), has radars that are sensitive enough to detect clouds from areas
close to the radar site. Validation of the CTTH product using radar data is recognized as being
highly ambitious. Regardless of how sensitive they are, weather radars are not designed to detect
clouds and cloud properties.
The cloud top height extraction from the radar data is done using the TOPS product. The algo-
rithm of the TOPS product makes a downward search at constant range in cylindrical coordinates
and determines if the user-defined dBZ threshold value is crossed. The highest occurrence of the
threshold value is determined by interpolation.
The nature of this study was quite unique as the weather radars had not been much used for cloud
detection. The time period selected for the study was April and May 2003. The emphasis was on
opaque and semi-transparent high clouds as these are more easily detectable by a weather radar.
Some opaque medium and low cloud cover cases as well as fractional low cloud cover cases were
also included. According to the measurements, made by the FMI in collaboration with the Finnish
Air Force, a threshold value of –10 dBZe should give a reliable cloud top height estimate of an ice
cloud. Hence, radar reflectivities of –5 dBZe and –10 dBZe were considered to represent the true
top of high ice clouds.
Good agreement between the CTTH and TOPS products were found in the case of opaque high
clouds when the –10 dBZe threshold value was applied. Successful comparisons were also found
both in the opaque medium and the fractional low cloud categories. In general these results suggest
that the real cloud top height was indeed retrieved. Even though the results look promising,
especially in the opaque high cloud category, more work should be done with a more extensive
data set. Essentially all the comparisons made in the semi-transparent high cloud category were
unsuccessful. In these cases the –10 dBZe threshold value proved to be too high, suggesting that
lower values should have been applied.
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εi = 1− σi
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T4 − T5 = (σ4 − σ
β
4 )(Ts,4 − Tc)− σ
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IQR = q0.75 − q0.25,
Ø*3=Z<ﬀÙ
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